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A method and apparatus for building a laminate and forming a carcass for a tire from ah 
assembly of tire components 



(57) A method and apparatus (200) for building a 
laminate (lOA)^and in forrning a carcass for a radial ply 
pneumatic tire {100) from: an assemWy^^c^ tire compo- 
nents is disclosed. The method has the steps of using 
tire ply material (20); niade of elastomeric arterial (24) 
reinforced by parallel cords (22) embedded m the elas- 
tomeric materia! (24). as a conveyor strip for itself and 
other linear^ll^'movffig tire fcompbnents^ the other tire 
conponerits' blein^ cofTtinuously forrf»ed and aflixed to 
the ply materiSl fed) to'lorm a lairttnate (1 OA) as the ply 
material mbv^ alortg tfie path of dKweyance. theh. cut- 
ting the laminate (10A) into sections of predetermined 
lengths, each section having a pair of ends (12,14). the 
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respective cuts toeing along a cutting path between par- 
allel cords (22) in the ply nriaterial; then, splicing the two 
ends (12,14) of a cut section to one another to' form a 
tire carcass (10); and then, shaping the 'tire' carcass 
toroidally The apparatus include^ the ply materiMl^(20). 
a means for tonveying the ply material (20); a mfeans^fbr 
^ming a plurality of continuous strips of tife* compo- 
nents, and 'a means for applyirig the plurality of, tir^ com- 
ponents tothe-oinveying ply^Soy/^ 
preferat)ly wound onto large spCK)ls {2(^2j^^w*^iut^ 
quent use at a tire buikJihg station:: - ^ ^ " ^ 
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Description 

Background of the invention 

This tnver^on relates to a method and apparatus s 
for building a tanvnate 1 0A and in formkig a carcass for 
a radial ply pneumatic tire from an assembly c^lke conv 
ponents. 

Historically, the pneumatic tire has been fabricated 
as a laminate structure of generally toroidal shape hav- io 
ing t>eads, a tread, belt reinforcement and a carcass. 
The tre is made erf rvtber, fabric, and steel. The mam- 
facturing technologies employed for the most part 
inuoh^ assembling the many tire components from 
strips or sheets of material. Each cbmpph^ is is 
on a building drum and cut to length su(^ |hi^t th^ 
of a conponerit meet or overlap^ ci^eatfi^^ 

In the first stage ol assembly the carcass would 
include one or more pBes. and a pair of sidiewalis. a pair 
of apexes, an bwiertiner (for a tubeless tire), a pair of 20 
chafers and perhaps a pair of gum shoulder strips. 
Annular l>ead cores can be added duririg this frst stage 
of tire Ixitkiirig^ arKi tfie ply or plies can be hrrted ar^^ 
tfie bead cores to form the "ply turnips " 

The carcass components (excluding the be^ 25 
cores) would be either Ixitt spliced** or *1ap spliced." A 
t)utt splice has ^ comporierit^^e^ 
lapped, a lap splice has overleaping erxis. 

This intermediate article of nrtarnffacture would be 
cylindrically^ formed at tfiis point in ttie fnrst stage ol 3o 
assembly. The cylindrical carcass is expanded into a 
toroidat shape after completion of tieifirst-stage of ?tire 
building. Betnlbrcing t>elts and tfie tread are added to 
the intennecfiate> article :durkig a second stage ol t^e 
nwHJfacturei which can occur using the s^^ 35 
drum or work station. ^ , . t - - 

Duringujie e^()Gor^ion. .(^^^tt)ef.<^^ teri^le 
stresses are^frr^po^^d^ONr; Ifie sp^kl.and.ifKs^ 
portents of tt^'trecar^ss.; ^ ..... ^ ^^.^ , 

In trie case of plies, lap s|>ftc^.,were pr^ared. . 40. 
t>ecause the splice rernairied imadivhere^ 
¥tfould tend to open or fail. Even with tie good actiesion 
of ttie lap splice the cords adjacent tfie spfice tended to 
be stretched compensating for the^oyerlapped two lay- 
ers of cords at the splice. This localized stretching ere- 45 
ates a rKHi-uniformity that is readily visble under x^ray 
or ultrasonic cfisplay 

The tire txiilder, in order to prevent the aeation of 
tire uniformity prdt)lems has historicatty insured that^^e 
splices <rf the various layers of compwients were not cir- so 
cumlerentially aligned. This rxm-alignmerit of splice 
joints was t>elieved to improve the carcass overall dura- 
bility, as measured by the ultimate burst strength of the 
tire. Tire engineers also have believed that tire uniform- 
ity could be irrproved if these discontinuities were delib- ss 
erately circumferentially spaced around the carcass. 
This meant that each component had to be applied to 
the ply at the tire building station where each compo- 
nent was cut and spliced in a spaced order. 



The subject matter of this patent applicatibr) to 
pletely reverses this conventional wisdom as it relates to 
carcass construction. The carcass is manufactured with 
numerous oomppnents beirig formed and adhered to a 
conveying ply tfius forming a laminate structure which 
can t>e wound onto rolls or spools for si±>sequent use at 
the tire txiilding station. The laminate can tiien b^^ cut 
using a novel cutting technique whk^ fesul^ in a ^gle 
splice line. The tire carcass tHjilt ac^^ordln 
present invention can actually increase the tire burst 
strength while reducing splice-rel^t^ npnTiinifprriiitieSw 

Summary of the invention 

A method and apparatus 200 for buildkig ai lamir^te 
10A arxl from an assembly of tire components suitable 
in forming a carcass 10 loP a iadial^^ 
100 is disclosed. 

The method of buiWing a lamir^ste iOA from a^^^ 
assemfcjy of tire componerHs suitable for use in fbrrrttng 
a carcass 10 for a radial ply pneumatic tire 100 fias tfie 
foMowHig steps: conveying a ply material 20. the ply 
material 20 t>eing made of elastomeric material 24 rein-^ 
forced by cords 22. the cords 22 being embedd^ in the 
elastomeric material 24 and being parallel.^sulsstantially 
equally spaced and oriented at an angle between 65"* 
and .90° relative to the direction of conveyance: forrrttng 
a plurality of continuous str^)s of elastomeric tire com- 
ponents, the strips of tire components having predeter- 
mined cross sections; and applying the plurality of 
continuous strips of tire component to at least one side 
of the ply material 20.iWtiiie the ply ;nratiefiar2^^^^^ 
conveyed, to form a laminate 10. , 

The mettxxJ preferably may also indude^ the steps 
of wincfing tiie laminate 10A onto a roll 210;^cirtting tije 
laminate 10A parallel to the cords when a predeter- 
mined leng#i of laminate, 10A is wounci ttYto theiroll2t0; 
transporting ttie roR.2ip,c^ laminate 1pA,to a tire Uipfl^, 
ing drum worl<f$|ation; ^nd^cutting ttie larnniate^ 10A,tq.a ^ 
prjedetermined length; and applying ^e lamiriate ipA to. 
a tire building drum. ^ . ^ . „ , , 

The method step of ^jplyirig tte plurality of coritin-^^^ 
uous strips of tre components also preferat^ly includes 
tfie step of pressing the conveying ply 20 against the 
formed strips of tire components thefeby affixing the 
components to the ply. " t 

Preferat^y. the step of forming at least one of the 
cbntinuous strips of tire components includes the step 
bf'^caleridering the component or components. Most 
preferably, the step of forming the continuous strips of 
tire cbifTpprierYjteindu^ the step of calendering a plu- 
rality of cbntiniibi^ strips of tire components of different 
predetermined cross sections at spaced locations along 
the conveying ply ?0. . 

The method further may ihcliide ttie step of stitch- 
ing the conveying ply 20 to a cdhveyor belt 207, 

The method of forming the lamir^ also may 
incliKie the steps of extruding ela^meric material 25 
for forming tiie continuous strip of tire components; and 
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feeding the flow of extruded material 25 into the of 
calender rollers 350.352. 

In some cases the method includes the step of split- 
ting the flow of extruded material 25 into two flows 
25A.25B of extruded niateriaJ irto thei nip of calender 
rollers 350.35? ea^flow 25A.25ft 
form a distinct tire corpponerrt, ■TJ^ 
where two similar conriponents are needefl to 
carcass 10 and pp^ calef^d^ 
nents simultaneously. For 

laminate 10A the method should also include the step of 
metering the flow of extrud^ nrate^^^^^ the flow being 
controlled to match. the outflow of qalendiered materiai. 

When the method includes the stqj of winjJrig the 
laminate onto a roll 210. it preferat)ly includes the step 
of applying a separalipn liner |1 to qn^ «de of tfiie lam^ 
inate 10 prK>r tp wirKiirig the> l^^ 
210. 

In a preferred method for building a laminiate 1 0A of 
tire corrppnerfe and for f^ 
10 from the laminate i OA. the mettiodl^^^ 
steps of : using the tire ply material 20. m^e of elasto- 
meric material 24 reinforced by. parallel cords 22. 
embedding in the^ elastpmeric n^erialyvas a^o 
strip for itself and ptho- linearally n^pving tire ajr^ 
nents. the other tire conponents being continuously 
formed and affixed to the ply material 20 to form 
nate lOA as the ply material moves along the path of its 
conveyance: then, cutting the larrup 
of predetermined lengttis,.each section h 
ends 12.14. tfie respective cute being along ^^^^ 
path betwecwi jparaflel^^ ply matgrj^fq^ 

splicing the two ends 12.14 of a. cut section to one 
another to form a ti,re.carcasS;10;.and then, shaping the, 
tire carcass tproidally, the c^^^ 
radially oriented-ipi . * < 

The apparatus 200.for build^^ *S»^JTatf;1 0 A from 
an assembly of tire.compon(|nte fpr ysejq fprnrh, 

ing a carcass for a radial ply^pnejjrraticj^^ cjesgribed^ 
below. The.apparatus,2G0 

24 reinforced by oirids 22,iiematera^^ suit^JjeJor 
use as a tirg ply^ the.ply materi^iap haygig a fir^t 
and a second side 23. the coids 22 being enit^ec^^^ in 
the etastomeric material 24 and beingipar^llel and sub- 
stantially equally.spaced relative to adjacent c a 
means 204 fpr cpny^jng the^p^ 
ply material 20 with the cords 22 oriented at an angle 
between 65° and 90* relative to the.direction of convey-, 
ance; a means 205 for forming a pluralt^^^^^ continuous 
strips of elastpmeric tire cpmppnentSi the strips . of tire 
components having predetermined cross sections; and 
a means^^2083for applying of ppntiriupu^S; 

strips of tire components %atl^ 
the ply 20 while the ply 20 is being conveyed, thereby, tp 
form a laminate 10 A. 

The apparatus 200 may furtiier include a means 
209 for winding the article onto a rplf 21p. 

The means 300 for forming the continuous strips pf 
tire components is a plurality of calender as^^mWi^ 



302. Each calender assembly 302 has two calender roll- 
ers 350,352 and a means 360 for delivering processed 
elastomeric material 25 to a nip 354 radially above the 
two calender rollers 3^.352. The calender assembly 

5 means 360 for delivering processed elastomeric nriate- 
rial 25 includes an extruder 362. 

The calender assembly 302 has a means 320 for 
laterally positioning the processed elastomeric material 
at a predetermined lateral location atxjve the calender 

10 rollers 350^^.: 

The apparatus 200 and method described above is 
capable of fprrning and assembling the various elasto- 
meric tire conponents into a laminate assen*)ly 10A. 
The laminate assembly 1 0A Is formed in an eff icient apd 

IS extremely precise mam^f which inproves tire uniform- 
ity at lower manufacturipg^c^ 

Brief Descriptibn of the b^wlnas 

20 Rgure 1 ijlMStrates a perfective view of (xie 
embbdiment pf t^^ apparatus 200 made in accordant 
with tiie invention, tfie kiminate 10 not including apex^ 

30. ;.,.....„ .,... 

Rgure 2 illtstrates a perspective view of a second 
25 embpdini^ of the apparati%i2^ 

with ttie invention, the Taminaite 10 fomried with apiexes 
: 30. ^ . : / ... 

Rgure 3A illustrates one half of the laminate car- 
cass subassembly 10 aoss section prior to being 
30 formed cyfinclric^ly up^^^ tire building drum, the build- 
ing drum not illustrated The opposite half of the lami- ^ 
nate 10 npl jUustra^ th^ ;illusi^a|^ 

portion. Flg$. 5^3F sf^ 
^ tiona^ viev^rei, Rg^ 3^ 10 tprojdally 

.^aped after^s^ _^ ,:;'...V.-', 

^ Rgure 4 is a top view of one calender 302 taten 
^afong lines ,^4 of pigu/e 1, a portion of ttie .caleixier ste^ 
v being shown in qoss ; ' ^ . . ; . ^- 

Rgure.5Js.an end viw of the CjEdehder 302 taken 
atong lines.^5 <rf^F^ure^.;^^ /^y 

Rgure els ah Jf^ "ii^Qi. he calender 3Cfe^^^^^ 
, ing the calender roller support eiids 310.312 in an 
. ^anded position arid the roller 350.352 detached. 
i, RgureuTvis a pers^ the calppdef; 302 : 

45 With rollers 350.352 attached. 

Rgure 8 is a perspective vieyypf the calerKjer.30^^ 
y^^ rollers 356,352 detached. 

Rgure 9 is a perspective view of a roller transfer 
mechanism 400, 
so. Rgur^ ,10 is secprjcl \rtew of , the roller trar^^r 
^ mechanism 460 depicting rpltere^ 

Rgure 11 is a fliird view of the tran^^^ 
, v400 being^mpve^^ 

55 Definitions 

"Apex" means an elastomeric filler located radially 
^^^^^ a^ the t)ead and interposed between the plies and 
^ ; , theply turn^^ 
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"Axiar and "axially" means the lines or directions 
that are parallel to the axis of rotatk>n of the tire. 

"Bead" means that part of the tire conprising an 
annular tensile member wrapped by ply a>rds and 
shaped, with or without other reinforcement elernehts 
such as tippers, chippers. apexes, toe guards arid 
chafers, to fit tfie design rim. 

"Belt Structure" of "Reinforci^ Bpfe" ir^ 
least two annular iayei-s or plies of parallel cords; woven 
or unwoven, underlying the tread, unanchored to the 
bead, and having both left and right cord angles ih tile 
range from 17*" to ZT with resped lo the ieqt^ 
plane of the tire. / 

Xircurhferentiar means lines or directions ext€»/k^ 
ing along thei perimeter of the siWface of the aririuiar 
tread perperxJicular to the axial direction. 

"Carcass" means an unvidcaruzed larninate of tHre 
ply material and other tire cbiir|)oh^^ 
suitable for spfictng, or already spKced. into a cylindrical 
Of toroidal shape Additiofial corriporierits rriay be 
to the carca$s prior to its biei 
nrK>ldedtire: 

"Chafers" refers to narrow strips of material placed 
arourxl the duiside of the ^ froti 
tfie rim. distrft^ute flexhg above t^^ 
tire. " ' ' ' ' ' ^--^---^ - 

"Cord" means one of the reinforcement strands of 
which the phes in the tre are conrprised: 

'Equatorial Plane (EP)" mearis the plane perpen- 
dici^r to the^ire's axis of ro^ 
the center of its fread 

"Innerliner" means tfie layer w layers of elastomer 
or other nr«terial -friat form the iriside surface of a til)e- 
less tire arxf that <x>ntain the inflating fluid withinl^ 

"Ply" means a contiriuous layer of rubbMBfcdaied 
p^altel cords. 

"Ractor and "radt^ly" mean directions i^acMaiy 
toward or away from the axis of rotatoon o* tfie lirer ' ' 

"Radial Ply Tire" rfieans a^ belted or orcurnlefen- ' 
tiany-restricted pneurnatc tire m which ^ l^ 'c^ds^ 
which extend from bead to bead are laid at cord angles 
between eS"* and 90** witti respect to the equatorial 
plane of ttie tire. : ^ - - 

"StxKilder" means the upper portion of sidewaB just 
t>elow the tread edge. 

"Sidewair means that portion of a tire between the 
tread and the t>ead. 

"Tread" means a rubber component which' when 
bonded to a tire carcass includes that portion of the tire 
that come into contact with the road when the tire is nor- ^ 
mally inflated and under normal load. ' ^ 

"Tread Width" mearisthe arc lerKithd the tread sur- 
face in the axial direction, that is. in a plane paiallel to 
the axis of rotation of the tire. 

Detailed Description of ttie Preferred Embodiment 

Referring the Figs. 1 and 2 there is illustrated two " 
emlxxJiments of the apparatus 200 for Ixjilding a lami- 



nate 10A from an assemfcily of tire components suitable 
for use in forming a carcass tor a radial ply pneumatic 
tire. 

The laminate 10A as Illustrated in Fig : 3A.3B.3C,3D 
5 and 3E is formed as a substarrtially f Idi ojrripo^ struc- 
ture hawrlg rriany tire^ and 
adhered to a cbftveyirig radial ply rn^ 

As ^hbwn iEiii dfthe^ig^ri^ 
strips of material Of sulDStkitialiy the Mnhe length. Each 
10 component showh' i^ 'p*^ecise^ Ideated lat^ 

to one another. ITiis teiriihafe lOA fe descrft^ in US 
patent application S N. 08/SS9026 entitled "A PNEU- 
MATIC TIRE AND AN OnVULCANIZED CARCASS AS 
AN INTERMEblATE ARTICLE IN ITC^ 
j5 -TURE". ■ 

Fig/ 3A depdts a ply 20^ 
with parari^ okds 2^ which ai^^ 
canized rubber 24. The ply 20 as shown ki Ftg. 3B and 
30 has a width (Wp) and length (L). The ply 20 has a 
20 pair of turruip the laterial extrerhes 

61 the p^^fi^^ an G^er siirfaci^ 21 of ttie ply 
20 isi a par of %>iBx^'3d. 111^ are located on 

the ply iri the^ Wiirhi^f^in^ ^rid aie^^positioried^to^^^ 
wrap alxxit and primarily al>bve a bi^ at a lat^r " 
^ assembly Mtioh "TO 
a catf e bead typ4/ r 

Axialiy ihwaftii^^ihi^ ib an 

irvier surface 23 of the ply 20 is a pair of shoulder gum 
strips 40: The sfxxilder gum strip acts as a rubber rein- 
30 forcement in the shoulder portion 27 of the carcass 10, ' 
A liner axnponeht 50 is attached to the ply arxf over 
ttie shoulder guni str^ 40: The liner 50 creates an air 
mrpervioik ba^ier tor t^ inner air chamber of 

the tubeli^'type lira The liners a^^ 
35 Halobutyl 'rubb^. The lifier SO has^an'ocial' width* nar- 
rower than the ply 20. The liner width ^ sufficient to 
traverse kidally^<kitward'^'^ 
^^<Dm>ed tfiu^tornSng art air1^ichant>er betw^ the* 
' tire 100 ^iftfellibeeliJ^ " 
^ A ch^ikr<£nrip6heiW sHowh'at "each lateral end 
51.52 of the Brief '50. THe'chafef 60 is attach^ to the 
Hner 50. tb^the inher surface 23 of ttie ply 20 and slightly 
overlaps a sidewall comfXHient 70. The chafer 60 is 
positioned axiaHy to provide a tough njtber reinforce- 
45 ment between the tire 100 and the rirri flange of the 
wheel arid is accbrdk^gly located in of 
the finished tire. 

A sidewall component 70 is shown attached to the 
ply and extends' laterally outward of the lateral ends 29 
50 of ttie ply 20^ The sidewails 70 are slightly ov€N^^ 
by the chafers 60. 

Optionally, to build an'outlined white letter tire or a 
whitewair tire; a whitewall strp 80 arid a cover strip 9^ 
may be added to the carcass material 10A as shown in 
55 Fig. l and Fig 2. 

It IS believed preferafc>le in cases where a non-cable 
bead is used in the tire construction that the apex t)e 
added to a latter stage as shown in Fig: 1. Thisenables 
the carcass material 10A to be wound into large rolls 
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210 without any distortion of the extruded components. one side 23 of the conveyed ply 20, The apexes 30 are 

Alternatively, in cases where an apex 30 and cable bead applied to a side 23 of the ply 20 opposite to other tire 

is employed it is believed preferable to couple the car- components therefore the conveyed laminate 10A is 

cass asserrisly apparatus 200 of Fig. 2 to one or more reversed in orientation to facilitate applying the formed 

tire building mactiiries without requiring the carcass 5 apexes 30. 

material 10A tp berolled ontp 3 spool 210. This enables in the pretended method of practicing the invention 

the carcass material 1 0A to be manufactured free of any rolls of ply material 20 are formed by conventional cat* 

potential distortions caused by handling and storage. endering m^ns 202 and then cut to size. The cut ply 

The above diBScripti^ of the laiViinate or carcass stock 20 being splicecj together forming lengths of ply 
material 10A includes all erf the elastom^ compprients 10 material which are placed onto the roll, a well-known 
required to biikl tfie tut)eless tire carcass 10 a^id it is and common practice in the tire building art as ^oyvn in 
considered to be the best mode of practicing the inven- Fig. 1 A. Theses niil ply rplls 21 1 are placed at one end of 
tion because ft; i$ a most efficient method to produpe the apparatus 200. The rolled ply material 20 l^s a 
such a tire carcass 10. Alternatively as noted above woven separation liner 1^ ateched to one side 23. The 
should the tire engineer choose, the apexes 30 couW be 16 operator attaches the separation liner 18 to a motor 209 
added at a later stage of txiilding to facilitate the use qf driven windup spool 212 and he stitches the ply material 
different t^d cons^uctions such as hexagonal or str^p 20 to a conveyor means 204 after feeding the ply mate- 
type beada rial 20 through a pair of lateral position sensors 214 

Additionally, it is considered within ttie scope of the vrfiich monitor the alignment and position of the lateral 

inventioaxthat^ edge$ 29 of the ply material 20. The conveyor means 

one ply 20 and at least two of ^ 204 has two large rotating drums 205 attached to a rigid 

from the groups of components described above. All the frame 180. Wrapped over the drums is a conveying belt 

laminated components when cut to length form an indi- 207. The endless conveying beft207 is preferably made 

vidual carcass 10 having the unque common splice fea- of stainless steel material The output end of the appa- 

ture as described: in US patent application S.N. 25 ratus 200 has the rotation drum 205 driven by a varialDle 

08/369211 .entitled ."A METHQD AND APPARATUS . .. . speed motor 205A. 

FOR GUTTING . A CQRD, jNFORCEP ELASTO-- . A means 330 for stitching the ply material 20 to the 

MERIC U^MINATEV ^ V " qonveyw is shown. The means 330 for stitchiiig^^^^^a^ 

Figs. 3B;and 3C d^ first end 12 and second '^^wwn is a pair of rollers 330A,330B. Alternatively; the 

end 14 respectively of the carcass 10. Both ends 12.14 30 meaty for stitching may be any device that applies pres- 

are cut along an axial or lateral extending substantially sure to the ply material affixing it . to the belt such 

straight liiie path sut>slant|allyr pa^ devices can include individuailly spring loaded rofler 

the ply 24. The sfraighrt !^^^ f iret end or . , aligned in multiple rows, 

surface a(ea 12; and^ a £fe<»nd surface .area 14. As Tbe conveyed ply rnaterial 20. with the cords ori- 

shown in Rigs.;3D ,a^ 14 35 ented at an angle between 65^ and 90^ relative to the 

are inclined^ at aniar^le 8 le^ th^^ 90:^ refatiye to a nor- , direction of, conyeyarice. ^stitched to a corweytng belt 

mal plane {NPj;t»ife normal R|ape^^ perperidic- , - 207. is mpyecl at a predetermined sp^ed pa^a pliirflity, 
ular to thej)ly<20,ai«l#i^^^^ -^M.- <^ ™a"s 300 for f<xming a plurality, of continupus sfrips 
22 in the ^y.zojnl^^x^^^ ^09!^: M elastomeric tire components, the strips of tire compo- 

6 is atXHrt^^^si^h^j^ nents^c*! {javing a f^edetermiried crps^^ec^on.^; , 

large surface area <J..a^^^^ Tbe mearie 300 for formlrig^.%^ 

are spliced at;the building drum^ as sho^ in Fig, 3R preferal)ly has a plurality of calerider assemblies 302. 

The carcass n»teria! lO/iLhwhen manufactured as While forming the tire components the apparatus 

shown in Figs. 1 or 2 can.be mad^ jnto o^ rolls. ,200 includes a means 502 for applying fine formed com- 

The carcass material 10A isthen, iniits prea^ssembled 4^ 
state, stored in large rolls 210 

building statipp is cirt intp^e(^ , 
(L) t>y the unique cuttingi^^a^^ 
carcass 10 or section is then formed into a cylirKirical 

shape as shown in Fig. 3F and then after adding the sf) 
bead cores 12p,and icKm 
is toroidally shaped as 

Having., describ^jth§^^^^ 10A. 1h^ r^iaders , ^ 
attention isrefeired ta(^ to for a des^nph : 

tion of the unique apparatus 200 used to form tfie lami- 55 
nate 10A. The apparatus 200 of Fig 1 is the same as 
the apparatus 200 of Fig: 2 with thevj^ceptipn that tije 
apparatus 200 of f^g. 2 includes a calendar assembly 
station SOO tp appjy a pair of etestomi^ic^ a^^ 30 to 



ppnents directly onto at least one side 21 or 23 of the 
conveying ply material 20 as shown in Fig. 9 or to both 
sides 21 ,23 for the apparatus illustrated in Fig. 2., thus 
fbrming the laminate 10A. The means 502 for applying 
the tire component is a rollercommonly referred to as a 
pinch roller mechanism. Tbe roller is placed under the 
conveyor 207 and applies pressure between the con- 
veying ply material 20 arri the formed conr^nent thus 
iiTSuring th^ coriponerit trar^fers to Jhe cqnyeying^pl/ 
rnaterial. The formjEd laminate 10A can then be cut to a] 
lengtti suitable for tHjilding a tire carcass or as illustrated 
in Fig. 1 the laminate 10A can have a separation liner 11 
atfached to one side of the laminate and be wound onto 
a large roll 210 or spool. The large roll 2l 6 as shown is 
driven by a motor . 209 to facilitate winding the lamiriate 
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IDA onto roll 210. As illustrated each roll 210.211 or 
spool212 IS place on a pair of rollers. Alternatively; each 
roller may have an axle which is siflpported and may be 
motor driven to accomplish what is shown in Rg. 1. 
When a sufficient amount or a predetermined length of 
the lan^r»ate IDA is wound onto a rol. the laminate IDA 
is cut parallel to the cords. 

During the procedure of cutting tfie rpfl i210 of lami- 
nate 1 0A ft is recommended that a di^^licate laminate 
back up station or roll 21Q be provided ^ that the appa- 
ratus 200 can either continue formirig the lartiiriate 10A 
or at least to mininrttze the stoppage of the m^ihe for 
ply roll and laminate roll chariging. 

Similariy, as illustrated in Rgs^ 1 and 2 the supply of 
roSs 211 of ply material are best handled by havirig 
aligned roils 211 of ply stock available to keep the appa- 
ratus 200 in a constant si^sply of material 

This rnay require the empk)yment of a conventional 
overbad coriveyor positioned between the apparatus 
and the first roller 210 or 21 1 to faciitate rotter change^ 
over, the overhead conveyor not ikistrated. 

The apparatus 200 asdestgned can be stopped lor 
short periods of several minutes wittxjut creating non- 
uniformities in the laminate 1 0A However, these stop- 
pages in material forming can be minimized or in fact 
eliminated by the duplicate supply of ply material 211 
and lanrunate rolls 210 as depicted: ' 

Once a laminate roll 210 is full it can t)e transported 
to a storage area or directly to a tre txiibmg work sta- 
tkxi. Once at the tire building station the^^l^ 
can be ihto sec^oris of a predeternfw>ed lerigth and 
applied to ttie tire kxulding drum 5 as shown ri Fig. 3R 

With reference to Fig 4, a entailed view of a cal- 
ender assemt)ly 302 is shown. In the preferred emtxxJi^ 
nrierrts of the invention the ^^paratus irKludesa pKiraity 
ol calerxie' assemtilies 302. Each calender assefvA)ly 
302 is ftjfxianrieiHalty me same as the or ac^^^ 
one with the exception of the par of c^eni^ rott^ 
350,352. . . . ? . 1 . 

Each calender asserribly 3G2 r^eserv^ a 
tor torming ari elas^Mfnej-ic strip or str%>s of ^e obmpb' 
rients. Prefer^^ly each calender 302 irictodes a nD^ois 
360 lor delivering processed elastomerk; materiaf 25 to 
the r)f> 354 of the two calender rollers 350.352, the hip 
354 being l^etween the two calender rollers The 
tor delivering processed elastomer material 25 as 
shown is an extruder, preferat^ly each apparatus 200 
includes at least one such extruder 360. more prefera^ 
biy each calender assembly 360 nridudes one extrudeir' 
360. 

The calender assembly 302 Has ameans 320 for 
laterally pOsitiomng the processed etastorneric rnaterial 
25 at a predetermined lateral kKation above the cal- 
ender rollers 350.352 The means 320 for positioning as 
shown in F^s 1 and 2 are called plows 320 At least 
one pair of plows 320 is laterally positfoned at a prede- 
termined location radially above the pair of calender roll- 
ers 350,352: Each plow 320 has two rigid marnbers 324 
contoured to precisely fit above and between the two 



rollers. Preferatrfy each plow rigid member 324 is placed 
laterally ad^atcerit to a lateral end 354 of a component 
forming depression 356 located on one or both of the 
calender rollers 350.352. This positionirig of the plows 

5 320 secures and pirovides lateral supfpbrt while prevent- 
ing an overffowbf caleiidered materi^^ 
adheririg to the con\^rig ply n^ti^ial 20. 

The extiljSei^ f^ing prtic^i^ 
pair of cal(9nder rollers 350^52^ can be pit)vidkl with a 

10 single feed source to produce one component such as 
the liner SO. However; whdn two identicsil c6nHx>heril^ 
such as the gum ihbulder^s^ 70 
or ttie apex 30/ or the chafer^ is being formed, the 
extrudate <^ri be split into two f tow paths: One flow path 

15 hedkiQ ea<h <kmr^^ as shown in 

Figs. 1 arKi2. 

In order for the apparatus to function automatically, 
a means 362 for sensing and meteririg the flow of extru- 
date to tfie calerKiers mustt^ejf^ 

20 simply k)e a sensor used in comt}iriatk)n with tfie vaMng 
of the ftow or ttie speed of the extruder or both. Ne^- 
theless. H is beK^ved preferat)le that the 
rial deTivered to the calenders be monitdred and 
contro^ed 

25 As shoMni in Figs. 1 and 2 a^sbns<^ can be provided 
in each calender assenfi^i^ station, /tfie^^^ con- 
nected to a control pahel^sWwIifch eaii automatk^lly / 
at^ust the flow of extrudate at a given station 300. The 
sensors 362 can t>e individual video cameras which 

30 send a pk:ture back to a rnonitoring computer at the 
control panel 240. 

As shown iri Figs. 4 through 8 each calender 
assembly 302 has' two calender rollers 350.352. one 
roller beirig tlie transfer lioller the other being the fol- 

35 tower roller 352: E&cH rdB^r 350:352' i# a hollow'gehei^- 
aly cylindrical strucfiire opened cS- tapered dt each end' 
357.358 a^fww^W^oJ^r^fetibrt^B^^^^^^ ' * ^ 
^ TheaiefkM^^I^^3<fe^^^^ 
^ kipporting^tfiglS^^^I^S&lrdlte^^ 

40 porting thefBil^mWIii^^ 

312. The fir^ end 310 ahd ttie^setiE^id end 312 ekdi 
have a pair oi rdtatabre hulfe 314^16, dHe hub 314,316^ 
fftting irto e^ch end &5t.358 of the rollelf 350,352. The 
pair of hubs 1314,316 for fitting ihtd^a Volter have an axis 

45 of rotatfoh Ri^ ciwiJ^ tfife'axis of roteltoh R of 

the roBer. Each hub 314.316 is'conic^ tapered at^ah ' 
angle a of ^atx>ut 6**. The cylindrical rollers 350,352 are 
similarly tkpered so that upon assembly the fitment is 
secure so that no slippage occurs that rnight create a 

50 non-urnforrnity in the formed cornponent 

As further^ illiktratiid in Fig" 4 each Calender assem- 
■'bly has at least one. prderal)ly two^mStors 34&^^^ 
drive shaft 344 powered l>y eacHlfiotor.'the drive shaft 
being conrtecleS to a rotataWe hub 314, the hub 314 

55 providing rotational movement of one of the calender 
rollers 350 or 352. 

Although one motor 340 is suff icient-to drive one 
roller 350 *it is Believed preferatile to have two variable 
speed motors 340!342, one motor driving each roller 
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350,352. The fifst motor 340 being connected to a roller 
350 called the transfer rdler 350 is synchronized to 
match the linear conveyor l)elt 207 speed so that the 
formed tire component can be applied to the conveying . 
ply material 20 at about the same rate of speed at which 5 
the component is being formed, or possitrfy at a slightly 
higher speed. 

The sepond j^^ 342 iSiOpnri^ed to the roller 
352 called the follower roller 352 and it provides rota- 
tional moyemerrt at a speed, of about 95% that of the 10 
first motor 340. This differential speed of the rollers 
350,352 in$ures that the calerid^ed corpon^^a^ 
adheres to the conveying ply as opposed to attaching 
itself onto the following roller 352. 

As shpwri; in^ffigs. 5 through 11 each calender 1$ 
assembly^^302 is ac^pted for gui^^^ changeqy^r. , 
This feature i^ accpniplish 

attaching the roller cyliixier 350,352,tp a pair of tepered 
hubs 314i316 and by providing a nieans 323 for slida^ 

exparidingianci retracting reiativ^^^^^^ 20 
and second ends 310.31:2 of the means 304^ for sup- 
porting 1h^,QalerK}er rollers ,,As,^f^^ 
ond end 31^ i^^^lidaibly^^ 

apparatus 200 and upon actuation of a hydraulic cylin- 
der 322 the second end 312 can slidat^y expand or 25 
retract thus permitting quick, removal of the calender 
roller 350.352. . .. 

Figs. 9 through 1 1 illustrate how pairs of these quick 
change rollers 350,352 can be coriveyed. by an over-^^^^^^^^^^^^ 
head transfer mechanism 400 to initially add the roller so 
pairs to the apparatus 200. The mech^ism ^OO is low- 
ered into position where the end of the support means, 
312 is dosed to secure the calender rollers 350.352 into 
position as in fFig. -^IG. The.overhead me<Dhar)ism is ttien 
moved back to a roller staging area 420 awaiting the 35 
next set of roller pairs 350.352 to build a different size or 
style tire 100 The alxwe described quck change cal- 
ender roller, systemjis Jhe subject of ,US;p^tent applica- ^ 
tion S.N. 08/369027 entrtled ;QU|CK;^^^^ 
METHOD^.AI\ID APf?ARATUS ^ I^OR A. 
APPARATUS^ - .1 M..^, , . > >M... : 

The apparatus 200 as illustrated has the conveyirig, 
ply material 20 supported on a stainless^endless: belt 
207. At each calender assent}ly station 300 a rneans. 
500 is provided for applying the plurality ;Of - CO 
strips of elastomeric tir^ corrippnerrts t^^ 
side 21 .23 of the conveying ply rnaterial 20 while the ply ; 
20 is being conveyed to form a laminate 10A. The 
means 500 for applying as shoyyn^iS;^^^ . 
located betow the stainless belt 207, The^pindi roller so 
502 appliesMlocsJizeclvxpressM^^ ^i: 
and conveying ply20^ifid^ei1ran^^ 
carrying the formed tire con^rie^. .This applied pres- 
sure adheres the cpnr)ponent;fo the^^p^^ 
released tj^ pomporiisr^ frCHTllheit^^ , . > . ^ 

With regard to Fig. 2 it can tie seen that vyhen add- 
ing an apex3Q tothe.corw^ying ply2^ 
reorientthe ply material 20 suqh ^^ ■ 
of the ply material 20 is available to receive the tire com- 



ponent. This is believed best accomplished by transfer- 
ring the laminate 10 A to a second conveyor 214 and 
then forming and applying the component as previously 
descrtoed and then to pull the laminate 1 0A off tiie sec- 
ond conveyor 215 over a series of rollers 216 and then 
either wind tiie.material onto a roll 210 or ctit it to the 
desired carcass length for immediate assembly into a 
cylindrical carcass 10 at one or more tire buikJing sta- 
tions. 

The at>pve described forming and applying the tire 
conponQnts to the conveying ply material 20 not only 
provkJes a more precise method of rranufacture. it also 
increases the overall adhesion of the various cpr^ 
nents- By being laminated to the cqnveying ply 20 while 
still hot these;^ri>s of corTi^x)nents^^h^^^ cfiar- 
acteristics tfiat §re fer ^penor^to the pri^^ 

By winding ;tiie laminate 1 0A onto rolls 210 or by. 
immediately building the cylindrical carcass the hot 
components are prevented from aeating a differential 
shrinkage relative to th% ply mate 
ally cool uppri assembly, vyter^ hot 
required the unvulcanizj©^ cari be heated; 

to approxjingtellh^ 

further avoid tenriperature; related shrinkage cfifferen-. 
tials In one emixriinneni the calender^^ a^ 
includes a means for heating 333 or a means/for^(^ 
334 the calender rollers 350.352. The means for heat- 
ing 333 has a heating ejenient; 335 arid t^^ 
cooling 334 has ay c^ element 336: The means 
333.334 enter tfrough a^ 

or 31 6 as shown in ■ 8.^h means 33^^ oji334 gen^r 
erates heating or coolihg to tfie internal surfaces of tiie 
rollers 350.352 and axp employed wtien the material 
being processed can be more efficientiy aRf]4ied^;,gsi^ 
such^a feoture-KA Awi !^ x J^rr :-.->y-;\<-v.i:-: ui-v^^ii./ . 

ft is believed tiiat^ t^ 
described and claimed is a signif k;ant advancemerijhin ; 
thestate of tii^Mldf^ 

to tiie descriptiqri pf; tiiis and .tiie relate appjic^^ 
have^-yieldedj^excellent, strength while achieving 
superkMT h||H^r^g5ji^^ ^ ; f ^ij; 

Claims 

1. A metfKxJ.fo^^^ laminate (1 OA) of tire corn- 

ponents and for, forniing a ra^ 
(10) from the laminate, the method comprising the 
steps of: ... . ■-: 

using tir|B ply^materiaJ^ of el4stp- 

meric material (24) reinforced l?y parallel coid 
embedded , in tiie elastomeric, niateriaK (24). as a 
ccmveyor strip for its>jelf apd^ c^ 
tire conpqnerits, the pth^r tire jOT 
continuously formed and affixed to the ply nlaterial,. 
(20) to form a laminate (1 OA) as tiie ply material 
moves along the path of its eony^yanc^ 

then cuttirig the IfUTiinate^^^ 
off predetermined lengtii^ each section 
pair of ends (12*14), the respective cuts being 
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along a cutting path t>etween paraNet cords (22) in 
the ply mateiiat (20); 

tien spTidng the two ends (12,14) of a cut 
section to one another to form a tire carcass (10): 

and ■• -.-v - ^ . 

tien shapirtg the tire carcass (10) toro«^ 
the cpfds in the ply material b&ng racfiaKy oriented. 

2. A method for txjitding a lanu'nate (10A) from an 
asserribly of tir^ compoher^ fair use in io 
fornling a bdrcass (lb) for a ra^ 

(100). the metfxxJ composing the steps of: 

conveying a ply material (20). the ply nrtate- 
rial being niade of elastonrieric niaterial (24) rem- 
forced by corcte (22), the cords be^ embedded in is 
the el^tomertc niaterial and being par^lel, sub- 
stanfoRy ec^ially spaced, and orierrted at an angle 
between 65"^ arxJ 90^ relati^ to Ibe direction olcori^ 
veyance; 

'lonviirig a pluralty of conti^^ strips c/l 20 
elastorneric tire oonnporients^: the sfripsc^^^^ 
ponents ha^mg predeterrniried'cr^ ^ ^ 

applying tf>e plural^ ol conlkiuous str^ of 
tire components to at least one side of tfie ply mate- 
rial (20) while the ply material is t>eing convey^^^^ 25 
form a fciiminale (10A). 

3. The method according to claim 2 of bwWing a^^^l^ 
nate (10A) from an assembly of tre components ' 
arKi forfcrniing a carcass {10)ifor a radal ply pneu- $0 
matte tir% (1 00), the method further conprising the 
steps of: 

culfihg t^ laminate H^A) tb' a pred^er- 
mine8 len^h; 

applying the laminate (1^) to a We buddbng ' as' 
drum (&) lb form'^ urWulcanized carcass lirorn the 

lamin^:'^ . ^ j 



4. Them^Kod icooniii^c^ 

nate tlOA)'#W^ Assembly ot iHre cd^^^ 
suitable for use m Ibhmig a cdficasS 00) 
ply pn^^Ttatic tire (100),^ step of ^splying the 
plurality of continuous strips of tire componerHs 
including the step of pressing the conveying ply 
against - the ' form^ of tire cornpon«n6 ' 

thereby affixing the comporienis to the ply. ' 



40r 
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. The metfKxJ according to claim 2 of biMding a lami- 
nate (I'OA) from an assembly of ^e components 
surtat4e W use in fornwig a carcass (10) for a racfiaf so 
ply pneumatic tre (100). the step of forming at least \ 
one of the continuous strips of tire components 
including the st^ of calendering the component or 
components. 

55 

. The metfKxJ according to claim 5 of building a lami- 
nate (10A) from an assembly of tre components 
suitable for use in fomiing a carcass (1 0)'for a radial 
ply pneumatic tire (100), the stepf of forming the 



continuous strips of tire conponents including the 
step of calendering a plurality of coritihuoiB strips 
of tire conponents of different predetefrrntnied cross 
sections at spaced locations along the conveyed 

v^y y ■ . 

7. The method according to claim 2 of building a iami- 
nate (iOA) from ah assembly o* tirfe cbmfjiCMfiei^ 
suitaliaefdrijsfe in forming a carcase (lO)ferai^ial 
ply prieurhatic tire (100), th^ method fiifiher cbtn- 
prising the step of: 

stitching the continuous stripjs of tire cbrtifk)^ 
nents to the con>^yed ply 

8. The method according to claim 2 of txiik£r>g a lami- 
nate (IOA) from an assenr^ of tire conponents 
suitable for use in forrrmig a carcass (10) for a radial 
ply pneun^tic tire (100), the nrietfk)d^fi^ 
prising the st^ of: ^ - ' * 

locating a lateral ec^ of the cori^^ 

and 

applying the'coritirHious^stripd*of tire corrpo^' 
nents at predetern^ned locations relath/e'to^^t^ 
eraledge. 

9. The metfKxJ according to claim 5 of txiikJing a lami- 
' ' nate (IOA) from an assenPly of tire conponents 

suitatde for use in forming a carcass (1 0) for a radial 
ply pneuniatc tre (100); the metfK)d^^1^ 
prising the steps of: . --i- ^ . ' 

' lexfrudifig' 
ing at least one bf the cbkih^^ 
ponents.and^ ' 

" f^ing the flow of ektruded 'material' (25) 
into calender rollers (350,'352)itfiat the 
aoss' sediohal sl^spe of thW tir# conpohent. ^ 

ia The n^edfidd a^gp^rdtn^^ c^im^ of t£Hia»ig a ^rri- 
nate'ljoJl) M^Mi'^a c^rripc^i^ 
siiitafiil )»rys¥ fd^nrv'^^^^ 

^ ply pneumatic tre (100). ttie method further am- 
pri^igthes^of: " ' ' ^ 

^ ispltting the flow of extruded material Into 
two flbivs (25^2SB) of ex^^ material into cal- 
ender rollers (350^352), eachHow mate- 
rial formed by tfie 'cal^rider rollers" into tire 
oonp(^enis of distinct cmss sectional s 

1 1 . An apparatus (200) ' for txjitding a tamiriate^ (1 OA) 
ffem ah assembly of tre cdnporiertts suitafc)le for 
use ih'fornrHng a eardasS'l^O) fo*" a radial ply pneu-^ 
nriatc tre (100); the ajparati^^^^ 

an diastomeric material (24) reinforced by 
cords (22). the ^material being suitable for use as a^ 
We piy the ply materiar (20) having a first (21) and 
a second side (23). the cords (22) being embedded 
in the elastomeric material (24) and treing parallel 
and suk)^tantially equally spaced relative lo adja- 
cent cdids;'''' 
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a means (204) for conveying the ply material 
(20) with the cords (22) oriented at an angle 
between 65** and 9Cr relative to the direction of con- 
veyance; 

a means (206) for forming a plurality of con- 5 
tinuous strips of elastomeric tire components, the 
strips of tire components having predetermined 
cross sections; and 

a means (208) for applying the plurality of 
continuous strips of tire components to at least one w 
side (21,23) of the ply (20) while the ply material is 
being linearly conveyed and as the continuous 
strips are t>elng formed, thereby, to form a laminate 
(10A), 

' / ■ y ^ 

12. The apparatus (ZM) as claimed iriv'clairn 11. 
wherein the means for forming is a pliirality^^ cal- 
erxler assemblies (302). each assembly, has two 
calender rollers (350^352) and a means (260) for 
delivering process^ elastomeric material (25) to a 20 
nip (354) between thejtwo calender • rollers. 

13. The apparatus (200) as claimed in claim 11. 
wherein the calender assembly (302) has a means 
(320) for laterally positioning the processed elasto- 25 
meric material at a predetermined lateral location 
between the calender rollers (350,352). 



14. The apparatus (200) as claimed in claim 12. 
wherein the calerxJer assembly means (360) for 30 
delivering processed elastomeric material (25) > 
includes at least one extruder (362). 
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nents is disclosed The method has the steps of i^ing 
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tomeric material (24), as a conveyor strip for itself ;and_ 
other liheairaiiy rrtoving tire compoo^ri^; jie ptheif tire 
coiT^nents; being a^htinuously ternr^e^ to 
the ply material (20) to form a laminate (10 A) as the ply 
material moves along the path of conveyance : th^n, x:LJt- 
ting the laminate (10A) into sedions of predeternrijned 
lengths, each section having a pair of ehds (12,14)i the 
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respective cuts being alcang a cuttirig par- 
allel cofds jK2)4n W%f^^ two 
ends (12,14) yrl^cut'secti fe ctfie^^totheCto a 
tire carc^ (1(0. and ^then^ ^hai^ir^ 
toroidally. The apparatus include^ ttJe\^y ftiaterial (20), 
a meare fbr cpnyeyi^^ the ply material (20); a means for 
v|afming|aS^^ 
heht^auid^ 

ponentetotheo^^ 

preferably wound onto^ l^ 

cjuent use at a tire building station. 




Printpdhv R;ink Xerox (UK) Business Services 



EP0740 999A3 




EurfipcAii Patent 
Office 



EUROPEAN SEARCH REPORT 



Applica«iiHi NwMlMr 

EP 95 26 3568 



DOCUMENTS CONSiPiERiED TO BE RELEVAhTT 



Cal«c»ty 



CkaliM of 4«ci>Mt widi iadkatMB, wkctc appnprialc. 



GB-A-580 838 (U. S. RUBBER COHP.) 

* page 3, line 63 - page 4, line 11; 
figures 5-7 * 

* figures 8-18 * 

* page 2, line 97 - page 3, line 54; 
■figures 1-4 * 

US-A-1 353 934 (Mv lii MORRISt 28 Septenfcer 
192G ; ■} ■^:;v^■^:^^,:•m.;■^,>>■ 

* page 1, line IB - line 34 * 

* page 1, line ZBi'^ pige 2^ lim €6; 
figures l,2-::^";:> Vi;'-^:!*; ;!~:vfMvv;;- 

* page 3, line 69v- pagefr4 inline 25; 
figures 1-6 * 

OS-A-4 090 835 (SybEoN JR WRIG^^ ET AL) 
23 May 1978 

* column 9. line 18 - line 56; figures 
,1.5-7 * 

US-A-3 586 581 (TODD CHARLES E) 22 June 
1971 

* the whole document * 

US-A-5 004 Slis. (K06A YUKIHIRO, ET AL) 2 
April .1991 

* column .3. line 62 - cbliinn 4, line 26; 

fi9ur^.ri-5;;*;^^^ / ; 

tK-A'r933 69? (A. 0. ABBOTT) 7 lloveaber ^ 

l!533'^' .--i - . . , 

**thie Whole document * 

US-A-5 039 879 (BENZING II JAMES A) 9 July 
1991 

* the whole document * 

-/-- 



Tkc fracMl scardi i«fwt Ims hM^ilrmvm mpjM^:^^ 



Rdevairt 
t« 



1-6.8. 
11,13 



1.2,4-8. 
11-13 



I- 6.8.9. 

II- 14 



1-4.6.8, 
10,11.13 



1-4,8.11 



1-3 



5,9,12, 
14. 



THE HAGUE 



3 December 1996 



CLASSIFICATION OF THE 
APPUCAT10N (latCL^) 



BZ9D30/20 
BZ9D30/38 
B29D30/46 



TECHNICAL FIELDS 
SCAKCHED qmt.CL4) 



B29D 
B29C 



Fregosi, A 



CATEGORY OF OTED DOCUMENTS 

X : particulariy relevant if taken 

Y : prticttlariy rekvaiit if coMbiiicd witlk aaotkcr 

dDCOiMht of tht sane catcgeiy 
A : Udkaai9pal backgrotm^ 
O : Mm-wiftcn ^isdosnre 
P : i&(cmc4btc Jdcnaeiit 



T : thcQiy or yrmctp|« tm4er)yuiK like invaiCioa 
E ; cailm jpartcnt db<saca^ oo, or 

ait«r the liling date 
D : ioancat atc4 ia the applicaipon 
L : 4«cwB«iit du4 for otfecr rcasiMS 



r«rtliB3 



E p»tcfrt faaMly,scofff«$|im^g 



EP0740 999 A3 



Europeu. Patent EUROPEAN SEARCH REPORT 

Office 



pUcation Nnmbcr 

EP 95 20 3568 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Ciudon of docameiit witfa indkadoo, wbere aivropriate, 
ofrekva 



EP-A-0 246 497 (FIRESTONE TIRE & RUBBER 
CO) 25 November 1987 

* page 9, line 16 - page 11. line 23; 
figure 6 * 

* figure 1 * 



Refcvant 



1-6.8-14 



CLASSinCATION OF THE 
APrUCATION (lnt.CL6) 



Tbe present scatxh report has been drawn up for all daims 



TECHNICAL FIELDS 
SEARCHED (bu^CLti) 





IMe «r cMifMlM af tic ttjni 


Wnmimr 


THE HAGUE 


3 Decenfcer 1996 


Fregosi, A 



CATEGORY OF OTCD DOCUMENTS 

X : partiaUarty rdcvaat if taken aloae 

Y : pirtiadaxly rdevant if coabiacd with aaotbcr 

4ooNB«nt of the SJAC catcgoty 
A : tedinoloi^cal badLgmn^ 
O : ooa^writtdi disdosuR 
r 2 iatcnaciiitc oanacat 



earlier patent docamcat, published f 
after tbe filing date 
docuiacnt dtcd in tbe appttcation 
docuBCttt dtcd for otber reaxons 



of the same patent fanily. 



